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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
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Examiner's Amendment 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .31 2. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

2. Authorization for this examiner's amendment was given in a telephone interview 
with Applicant's Representative, Yuri Eliezer, on 11/11/09. 

3. The application has been amended as follow: 

4. In the claims: 

5. Claims 1 , 6-7 & 23 are amended as following: 

1 . (Currently Amended) A system for offloading an input/output (I/O) task from a 
first computer to a second computer, the system comprising: 
a client running on the first computer; 
a server running on the second computer; and 

at least one remote direct memory access (RDMA) channel linking the first computer and 
the second computer, wherein the first computer and the second computer communicate in 
accordance with a protocol comprising: 

a network discovery phase, wherein the network discovery phase is configured to: 

create, by the client, an RDMA connection to the server over a shared 
RDMA-capable provider; 

mutually authenticate, by the client and the server, the RDMA connection; 
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send, by the server, a credit request message indicating a buffer status of 
the server, the buffer status corresponding to an availability of the server to 
process the I/O requests that the client is attempting to offload to the server, 
wherein the credit request message comprises a first field of a plurality of fields, 
the first field comprising one of the following : 

a negative value indicating a number of credits that the client has 
to give up when, based on the server availability, the sever cannot process 
any further I/O requests, and 




a positive value indicating a number of the credits that the server 
has newly allocated for use by the client when, based on the server 
availability, the server can accept further I/O requests from the client , the 
credits corresponding to a number of I/O requests the client is attempting 
to offload to the server; 

receive, by the client, the credit request message indicating a buffer status 
of the server, the buffer status corresponding to an availability of the server to 
process the I/O requests that the client is attempting to offload to the server ; and 

in response to the client receiving the credit request message, send, from 
the client to the serve r, one of the following : 

a first indication, if an information the first field in the credit 

request message comprises the positive value, wherein the first indication 

notifies the server of at least one of the newly allocated credits that the 

client has used^ and 
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at least one second indication, if the information first field in the 
credit request message comprises the negative value, wherein each second 
indication corresponds to each credit that the client has released and 
wherein each second indication comprises a credit release value in an 
offset of a second field of a plurality of fields in each second indication, 
the credit release value being associated with a remaining amount of 
releasable credits by decrementing a magnitude of the negative value with 
each second indication, the offset of the second field being capable of 
conveying the credit release value in a 32 bit representation ; 
an I/O processing phase configured to process the I/O requests offloaded to the 
server, wherein read operations of the I/O phase are implemented using RDMA 
operations and write operations of the I/O phase are implemented using send operations, 
wherein the write operations are not implemented using the RDMA operations. 

2. (Canceled) 

3. (Original) The system of claim 1 wherein the protocol is used in 
association with a second network protocol. 

4. (Previously Presented) The system of claim 3 wherein the second 
protocol is a server message block (SMB). 

5. (Previously Presented) The system of claim 3 wherein the second 
protocol is a common internet file system (CIFS). 

6. (Currently Amended) A computer-readable medium storing computer-executable 
instructions and computer-readable data comprising a computer program product for use in a 
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system for offloading an input/output (I/O) task from a first computer to a second computer, the 
system comprising: 

at least one remote direct memory access (RDMA) channel linking the first computer and 
the second computer, wherein the first computer and the second computer communicate in 
accordance with a protocol comprising: 

a network discovery phase, wherein the network discovery phase is configured to: 

create, by the client, an RDMA connection to the server over a shared 
RDMA-capable provider; 

mutually authenticate, by the client and the server, the RDMA connection; 
send, by the server, a credit request message indicating a buffer status of 
the server, the buffer status corresponding to an availability of the server to 
process the I/O requests that the client is attempting to offload to the server. 
wherein the credit request message comprises a first field of a plurality of fields, 
the first field comprising one of the following : 

a negative value indicating a number of credits that the client has 
to give up when, based on the server availability, the sever cannot process 
any further I/O requests, and 

a positive value indicating a number of the credits that the server 
has newly allocated for use by the client when, based on the server 
availability, the server can accept further I/O requests from the client , the 
credits corresponding to a number of I/O requests the client is attempting 
to offload to the server; 
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receive, by the client, the credit request message indicating a buffer status 
of the server, the buffer status corresponding to an availability of the server to 
process the I/O requests that the client is attempting to offload to the server ; and 
in response to the client receiving the credit request message, send, from 
the client to the serve r, one of the following : 

a first indication, if an information the first field in the credit 
request message comprises the positive value, wherein the first indication 
notifies the server of at least one of the newly allocated credits that the 
client has used^ and 

at least one second indication, if the information first field in the 
credit request message comprises the negative value, wherein each second 
indication corresponds to each credit that the client has released and 
wherein each second indication comprises a credit release value in an 
offset of a second field of a plurality of fields in each second indication, 
the credit release value being associated with a remaining amount of 
releasable credits by decrementing a magnitude of the negative value with 
each second indication, the offset of the second field being capable of 
conveying the credit release value in a 32 bit representation ; and 
an I/O processing phase configured to process the I/O requests offloaded to the 
server, wherein read operations of the I/O phase are implemented using RDMA 
operations and write operations of the I/O phase are implemented using send operations, 
wherein the write operations are not implemented using the RDMA operations. 
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7. (Currently Amended) A method for offloading an input/output (I/O) task from a 
first computer to a second computer, the method comprising: 

discovering, by a client on the first computer and a server on the second computer, at 
least one shared remote direct memory access (RDMA) capable provider, wherein discovering 
comprises: 

creating, by the client, an RDMA connection to the server over the at least one 
shared RDMA-capable provider; 

mutually authenticating, by the client and the server, the RDMA connection: 
sending, by the server, a credit request message indicating a buffer status of the 
server, the buffer status corresponding to an availability of the server to process the I/O 
requests that the client is attempting to offload to the server, wherein the credit request 
message comprises a first field of a plurality of fields, the first field comprising one of the 

a negative value indicating a number of credits that the client has 
to give up when, based on the server availability, the sever cannot process 
any further I/O requests, and 

a positive value indicating a number of the credits that the server 
has newly allocated for use by the client when, based on the server 
availability, the server can accept further I/O requests from the client , the 
credits corresponding to a number of I/O requests the client is attempting 
to offload to the server; 
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receiving, by the client, the credit request message indicating a buffer status of the 
server, the buffer status corresponding to an availability of the server to process the I/O 
requests that the client is attempting to offload to the server , 

in response to the client receiving the credit request message, sending, from the 
client to the server, one of the following: 

a first indication, if an information the first field in the credit request 
message comprises the positive value, wherein the first indication notifies the 
server of at least one of the newly allocated credits that the client has used± and 
at least one second indication, if the information first field in the credit 
request message comprises the negative value, wherein each second indication 
corresponds to each credit that the client has released and wherein each second 
indication comprises a credit release value in an offset of a second field of a 
plurality of fields in each second indication, the credit release value being 
associated with a remaining amount of releasable credits by decrementing a 
magnitude of the negative value with each second indication, the offset of the 
second field being capable of conveying the credit release value in a 32 bit 
representation ; and 

posting, by the client, the I/O processing requests offloaded from the client for 
completion by the server on the second computer, wherein read operations are implemented 
using RDMA operations and write operations are implemented using send operations, wherein 
the write operations are not implemented using the RDMA operations. 
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8. (Previously Presented) The method of claim 7 wherein the discovering at 
least one shared RDMA-capable provider further comprises: 

obtaining, by the client, a server request resume key from the server; 

opening, by the client, a pipe to the server; 

sending, by the client over the pipe, a negotiate request; and 

sending, by the server over the pipe, a negotiate response including a minimal list of 
common providers. 

9. (Canceled) 

10. (Original) The method of claim 7, further comprising: 

registering, by the client, one or more files for use with the server over the RDMA connection. 

1 1 . (Previously Presented) The method of claim 1 0 wherein the registering at least 
one file comprises: 

sending, by the client to the server, a register file message; and 
sending, by the server to the client, a register file completion message. 

12. (Original) The method of claim 7 wherein the authenticating the RDMA 
connection further comprises: 

sending, by the client, an authenticate request message to the server, the authenticate 
request message including a key; 

if the key matches a previous key sent by the server to the client, sending, by the server, 
an authenticate response message to the client. 

13. (Original) The method of claim 12 wherein the previous key is a key contained in 
a negotiate response message sent by the server to the client. 
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14. (Original) The method of claim 12, further comprising: 

sending, by the server to the client, a status response message to complete the authenticating. 

15. (Original) The method of claim 7 wherein the posting the I/O processing request 
comprises sending, by the client, one of (a) a close request, (b) a cancel request, (c) a read 
request, (d) a write request, (e) a vectored read request, and (f) a vectored write request. 

16. (Original) The method of claim 1 5, further comprising: 

completing, by the server, the read request and the vectored read request by sending data 
using RDMA write operations; and 

completing, by the server, the write request and the vectored write request by sending 
data using normal send operations. 

17. (Original) The method of claim 15 wherein the vectored write request includes a 
collapse flag in a header of the request. 

18. (Original) The method of claim 7 wherein posting the I/O processing request 
further includes indicating whether the completion by the server should be in polling mode. 

19. (Original) The method of claim 18 wherein the indicating whether the completion 
should be in polling mode comprises indicating that the completion should not be in polling 
mode by setting an interrupt flag in a header of the I/O processing request. 

20. (Original) The method of claim 18, further comprising: if the client indicates that 
the completion should not be in polling mode, completing, by the server, the I/O processing 
request by sending a status block to the first computer by way of RDMA transfer. 

21 . (Original) The method of claim 18, further comprising: if the client indicates that 
the completion should be in polling mode, and the client has sent an interrupt request message to 
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the server, sending, by the server to the client, an interrupt response message by way of an 
ordinary send. 

22. (Original) The method of claim 7 wherein posting the I/O processing request 
further includes specifying a number of credits in a header of the request. 

23. (Currently Amended) A computer-readable media storing computer-executable 
instructions for implementing a method for offloading an input/output (I/O) task from a first 
computer to a second computer, the method executed by the computer-executable instructions 
comprising: 

discovering, by a client on the first computer and a server on the second computer, at 
least one shared remote direct memory access (RDMA) capable provider; 
requesting, by the first computer, a server request resume key; 
passing, by the second computer, the server request resume key as an authentication 
mechanism, wherein requesting and passing the request resume key comprises: 

creating, by the client, an RDMA connection to the server over the at least one 
shared RDMA-capable provider; 

mutually authenticating, by the client and the server, the RDMA connection; 
sending, by the server, a credit request message indicating a buffer status of the 
server, the buffer status corresponding to an availability of the server to process the I/O 
requests that the client is attempting to offload to the server, wherein the credit request 
message comprises a first field of a plurality of fields, the first field comprising one of the 
following : 
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a negative value indicating a number of credits that the client has 
to give up when, based on the server availability, the sever cannot process 
any further I/O requests, and 

a positive value indicating a number of the credits that the server 
has newly allocated for use by the client when, based on the server 
availability, the server can accept further I/O requests from the client , the 
credits corresponding to a number of I/O requests the client is attempting 
to offload to the server; 
receiving, by the client, the credit request message indicating a buffer status of the 
server, the buffer status corresponding to an availability of the server to process the I/O 
requests that the client is attempting to offload to the server , 

in response to the client receiving the credit request message, sending, from the 
client to the server, one of the following: 

a first indication, if an information the first field in the credit request 
message comprises the positive value, wherein the first indication notifies the 
server of at least one of the newly allocated credits that the client has uscd^ and 
at least one second indication, if the information first field in the credit 
request message comprises the negative value, wherein each second indication 
corresponds to each credit that the client has released and wherein each second 
indication comprises a credit release value in an offset of a second field of a 
plurality of fields in each second indication, the credit release value being 
associated with a remaining amount of releasable credits by decrementing a 
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magnitude of the negative value with each second indication, the offset of the 
second field being capable of conveying the credit release value in a 32 bit 
representation ; and 

posting, by the client, the I/O processing requests offloaded from the client for 
completion by the server on the second computer, wherein read operations are implemented 
using RDMA operations and write operations are implemented using send operations, wherein 
the write operations are not implemented using the RDMA operations. 

24. (Canceled) 

REASONS FOR ALLOWANCE 

6. Claims 1, 3-8, 10-23 are allowed. 

7. Claims 2, 9 & 24 are canceled. 

8. The following is an examiner's statement of reasons for allowance: 

In interpreting the claims, in light of the specification and the applicant's 
arguments filed on 7/29/09, the Examiner finds the claimed invention to be patentably 
distinct form the prior art of record. 

9. Pandya et al. (US 2004/001 061 2 A1 ), teach high performance IP processor using 
RDMA wherein a c client running on first computer, a server running on second 
computer; at least one RDMA channel linking the first and second computer (abstract; 
page 5, paragraph 93; page 10, paragraph 115). 

1 0. Henninger et al. (US 5,499,371 ), teach method and apparatus for automatic 
generation of object oriented code for mapping relational data to objects, wherein write 
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operations are implemented using RDMA (abstract; col 10, lines 33-45; col 11, lines 55- 
60). 

1 1 . Wong et al. (US 2004/0003069 A1 ), teach selective early drop method and 
system wherein send, by the server, a credit request message, wherein the credit 
request message comprises one of the following: the number of credits the client have 
to give up and the number of credits that the server has newly allocated for use by the 
client (abstract; figure 5-6). 

12. The following is an examiner's statement of reasons for allowance. 

The examiner has found that the prior art of record does not appear to teach or 
suggest or render obvious the claimed limitations in combination with the specific added 
limitations as recited in independent claims 1 , 6-7 & 23. The prior art of record fails to 
teach or suggest individually or in combination that send, by the server, a credit request 
message indicating a buffer status of the server, the buffer status corresponding to an 
availability of the server to process the I/O requests that the client is attempting to 
offload to the server, wherein the credit request message comprises a first field of a 
plurality of fields, the first field comprising: a negative value indicating a number of 
credits that the client has to give up when, based on the server availability, the sever 
cannot process any further I/O requests, and a positive value indicating a number of the 
credits that the server has newly allocated for use by the client when, based on the 
server availability, the server can accept further I/O requests from the client, the credits 
corresponding to a number of I/O requests the client is attempting to offload to the 
server; wherein each second indication comprises a credit release value in an offset of 
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a second field of a plurality of fields in each second indication, the credit release value 
being associated with a remaining amount of releasable credits by decrementing a 
magnitude of the negative value with each second indication, the offset of the second 
field being capable of conveying the credit release value in a 32 bit representation as 
set forth in independent claims 1 , 6-7 & 23 and in light of applicant's arguments filed 
7/29/09. 
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